and superimposed upon that was an acute jerk, which went on continuously; the muscle was never relaxed for three weeks, after which the cat was killed. I remember also a dog which had toxin injected into the facial nerve, at the point where it emerges from the skull. A little time afterwards, the face began to be drawn to the same side as the injection, and the eye on that side was practically closed. That condition persisted for some time, but finally cleared up completely. It was a condition not unlike that of. one of the patients shown tonight. In-another dog the toxin was injected into the infra-orbital nerve, and shortly afterwards the ear on the same side was stiff and, except for continuous twitching, immovable. After a time recovery took place.
Dr. F. E. BATTEN.
I have seen definite cases of contraction which occurred after injury in civil life, and can recall a case of injury to the hand with marked contracture. If Dr. Golla would extend his inquiry among others than surgeons-viz., insurance doctors and neurologists-no doubt he would hear of such cases. I am not prepared to deny that these may not be cases of local tetanus. Local tetanus was not then recognized. The case I have referred to was that of a man who was shoeing a horse and a nail ran into his hand, and it may have been a case of tetanus. The case had been under treatment, in the Midland counties, by a surgeon and neurologist, and it was regarded as of functional nature. Sir KENNETH GOADBY, K.B.E.
The fact that many wounds contain end-sporing organisms, culturally and morphologically indistinguishable from the tetanus bacillus, that tetanus bacilli have been isolated from wounds of men free from clinical tetanus, sufficiently explains the possibility of wide incidence of local tetanus. In the last 200 cases of septic wounds which I have examined, 54 per cent. contained end-sporing organisms. How many of these were the true tetanus bacillus I am not prepared to state. All the patients had received prophylactic injections.
The outstanding difference between wounds occurring amongst the civil population in industrial accidents and those occurring in the present War is the infection with anaerobic bacteria referable to the tetanus group.
Every wounded man receives a prophylactic injection within the * first few hours of his wound in most cases, and the increased incubation period of declared tetanus has more than trebled in length. These three factors appear to me to be quite sufficient to explain the occurrence of numerous contractures, clonic spasms, and other similar manifestations which show such a high incidence in war, over industrial wounds. Definitely to state that such spasm is tetanus may not be always easy upon one examination, but I consider that all cases of clonic spasm, painful in character and irregular in occurrence, should be regarded as tetanic in origin until the contrary can be proved. I have been compelled to adopt this view from personal observation of numerous cases of local tetanus. Three of my cases remained unprogressive for more than a week; at the end of this period acute symptoms supervened, and in two instances the patient died rapidly from generalized tetanus. The third case recovered, but is interesting from its length: A man with a compound fracture of the femur, which long remained septic, developed stiffness in the face muscles and neck, with inability to open mouth fully, fifty days after wounding; 1,500 units of antitetanic serum were given and the whole of the stiffness passed off. A sinus remained, leading to a sequestrum, the thigh was flexed at the hip-joint to an angle of 450; nerve irritation reflexly produced by the sequestrum was stated to be the cause. On the seventy-eighth day there were jerky spasms of the affected leg, mostly at night and with pain. 'There were no other symptoms. The sequestrum was regarded as the cause of the spasm and its removal was advised. No cessation of spasms occurred, and seven days later there was rigidity of abdominal muscles, mainly on the right side, followed three days later by an attack of opisthotonos, although four injections of antitetanic serum were given. On the hundred and fifth day the muscular twitching passed off, but the right masseter remained hard; the left was quite soft. The abdominal muscles were still rigid. The flexure of the right leg on the abdomen, which had been treated by extension, gradually subsided. Ankle clonus was still marked on both sides. The patient was last seen four months after the occurrence of tetanus: the leg was straight; there was no ankle clonus; there was no rigidity; the calf muscles of the left leg and the thigh were much wasted; the knee-jerk on the right side was still increased.
The chief symptoms which I consider diagnostic of local tetanus are:
(a) Clonic spasm (twitching), either of the wounded muscle itself or of those in the vicinity. In the majority of cases the spasm is painful, The Royal Society of Medicine -and follows voluntary movements elsewhere or an attempt to move the affected limb. "Jumping " is the term generally referred to it by the patient, and a wound which " jumps" when it is dressed is common in local tetanus. In three cases in my series the " jumping " when the wound was dressed progressed to further symptoms of tetanus, including trismus, but recovered. I am convinced that the tetanus toxin affects the muscles themselves, in addition to the nerves.
(b) Increased Reflex Excitability.-Besides the patellar reflex in the leg, the elbow reflex in the arm, &c., the reflex tonic contraction lasting for many seconds, sometimes minutes, may be observed on exciting the distal muscle; thus, squeezing the quadriceps extensor will produce a tonic spasm lasting several seconds in the gastrocnemius, and vice versa. A similar effect may be produced in the arm by squeezing the biceps. If the hand is laid on the contracting muscle at the moment of contraction, either in these tonic spasms or in the clonic spasm of the quadriceps on testing the patellar reflex, the muscle is felt to be contracting irregularly. Its different fibres are apparently contracting at different rates.
(c) Tonic persistent spasm of groups of muscles or of single muscles. Occasionally in the vicinity of the wound alone or, as in the case shown to-night, affecting the whole of the foot. The local tonic spasm in the vicinity of the wound is often masked by chronic cedema. In two cases of my series a curious " wandering" cedema occurred, persisting for several days. I should hesitate to diagnose local tetanus on local tonic spasm alone, but it is essential to give a guarded diagnosis in such a case if it be only seen once, unless a clear history is obtained of the presence or absence of twitching or painful jerks or cramp at night. In all my series (45) of local tetanus, twitching, either local or general, was present, and in the majority of instances preceded the appearance of tonic local spasm by several days where the cases were under direct observation. In four of my cases there was no clonic spasm nor twitching up to the time of occurrence of the disease. In one instance, a wound of the back, the muscles in the immediate vicinity were hard and tense, and only two days later twitching of the upper fibres of the trapezius was noticed. This case was further complicated by rigors; no malaria parasites were found in the blood, but no trismus nor other symptoms of generalized tetanus appeared. Twelve of the series had complete rigidity of one or other limbs. The majority of all cases gave ankle clonus, which is not confined to wounds of the lower limb, but where the lower limb is involved in the wound the clonus always remains persistent on the injured side longer than on the uninjured. Treatment by intramuscular injections of antitoxic serum was the routine method used in my series of local tetanus, and improvement of the symptoms always took place, often in cases of apparent longcontinued contracture. It is difficult to understand the action of the serum in view of the generally accepted theory that once. the toxin has gained entrance to the nervous system it is inaccessible to the neutralizing action of antitoxin, unless there be some direct muscular linking of the toxin with the muscle substance..
All cases of contracture should be treated with intramuscular doses of high potency antitetanic serum. There is practically no danger of anaphylaxis with the quantities of serum necessary-2 or 3 c.c.and the improvement of an obstinate case of contracture under the influence of the serum is in favour of the diagnosis of local tetanus.
Mr. Jocelyn Swan omitted to state that in his case the spasm was preceded by pain commencing tinder the toes, two days before the clonic spasm.
Dr. F. W. ANDREWES, F.R. S.
The definition of local tetanus is easy from the pathological point of view. It is the form of tetanus seen in a relatively insusceptible animal, or in a partially protected man, in which generalization of the disease does not occur, and the bulbar and pontine centres are shielded. The manifestations of disease 'are confined to the cord segment in relation with the nerves from the wound, or, at most, overflow from this to segments immediately adjacent.
The clinical definition is more difficult because there exists no definite criterion of what is, and what is not, tetanus. The one criterion which might have. been expected to prove reliable-namely, the presence. of the tetanus bacillus in the wound-is not conclusive, because the bacillus is not rarely found in the wounds of those who show no signs of tetanus. Every gradation exists between purely local tetanus and the generalized disease; the latter may supervene on the local type as protection becomes less and less.
During the past eighteen months I have been asked to see twelve cases of what I believe to have been local tetanus, but some of them
